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(54) METHOD FOR MANUFACTURING INFORMATION CARRIER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture an information 
carrier in which a highly reliable thin film pattern corresponding 
to a digital information signal is formed using a pattern exposing 
process by an electron beam drawing apparatus. 
SOLUTION: This manufacturing method comprises a process to 
deposit a thin film 12 on the surface of a base material 1 1, a 
process to form an exposing position reference mark 21 having 
the particular shape on the thin film, a process to form a resist 
layer 13 on the thin film and exposing position reference mark 
and a process to execute pattern exposure of the resist layer 
using an electron beam drawing apparatus. The electron beam 
drawing apparatus is provided with a movable stage for moving 
the base material within the plane parallel to the base material 
surface and an electron detector for seizing the reflected 
electrons emitted from the base material surface. In the pattern 
exposure process, the time when the electron beam 83 passes 
on the exposure position reference mark 21 is detected with the 
electron detector and the timing for irradiating the electron 
beam 83 is controlled with reference to the passing time. 
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(54) M©^] ff«S*CDS3g^ffi 



(57) [g»J 

ff 5 XS fc * T . S^ifi#fiS V- £ 2 1 ± ft *^ h* - 




4$£0»#**Ts«3teteii*MB'?-2 ft^-r sis 

Bftf^-TSlg^ WEl'v* h«ft«^t*-A#5H 

MEIl^ tf-AJSHSBte, MEU^7.M*W$n 10 
fctffE£#*KWbT. ME*#®SEfc¥fTfc®l*3E: 

6 ft ffl $ ft § K If*? & 5 H tt 2 ft ffifflt 5 

©BBWffiB £: ffiEStt t <Dmtt®m \z «t o TffiE«3fcffi 

*iNftUiS§K:«kOt&tiiU itfjKSi§P#£iJftS*fSchLTffl 
IB V yX hfl fciWEtt^ tf- A fttgWirs * -f 5 >^ft 

tin** 2] WEM^hr-AojiiWffijitiKnasftt 

Officii*. ffiE^»*x-5?fc«kSffiES#©8>I& 

MtB* : pt-Affiag«tji^e»n^«^t*-A® 
ipisc «t s ttuBttT bf- a t < t $ ^-rn 

KjfijSfffi. 

[«*«3] fflES##, n«»«, fcSWiHfi© 
-«fct»0fc*«t>L< te^tfj flfoWSW Sftfc»n«» 

WIBRlKi^^-^tt, fflE*#S-€-®affli¥ff&iBrt 30 
+&ifi# 6 BSftSttt CEJIJ $ ftfcSRcDlfflfcJBflW * 
K fc «fc ? T fflE«3fcffi«#!!B v - £ ± £ ffiE*? If- A 

3&*aiaf5«f*j*fltHB*^tsiaigt«ti3ttfflu, mem 

i®P#^ftg*£LTftfiEI/vX hJIKMBII^tf-Aft 
fc©«ig>&8:. 40 

ffilELfr^S^t-Aftll^S^fcJ^T, WE 

^^->*^v-i;ftiiite+ii>i-rsiHi«g*f»ttftfrr 
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mftt mfESffc OIhIIb 1 1 «t 0 ffiE«3fcffiB#JRv-£ 
©ftg&ttiftfToT, iWEStft&g#lv-£©|lSg*f 

» * ^ t ttfE*# © @te 4> it t ©&g-fftft & w t , 

WE^^->«3tt*ff5lSK:*^T. ittlE&g-fftft 
*f IE Stt^ b*- A ftHS&ff Z Zt\z^X, WE 
® *S» W + & « HIE * & i T * HHE*#5»tt * *rt * / t * 
- >Stft ftff 5 3 K EffeOlf fgg#©§!l jt^ffi, 
[»*«6 3 mlE»^M#BSx'-^^\ ME»#B 

>T*^T, ffiK&JRfcS^tt£&*BtttME*#£S 

[»*«7 3 l»B&JK*5Wi£&*l«#, Au, P 
t. Mo, W, Sn, fttfP d«fct>atfft£'>fc< tt> 

±fc»jS£ftfc*E ±*»tt/t^->T**flf#« 1 £ 

ME*«^^->ttSi«tt#» < t 0 1 CE« 

l o 3 S#roaffiCx ■< ^^;n»«fll ^(c^ 

MtSlgt, mlE*^Rt/WES^feg#Hgv-^ 
±tl^^MJMt5Iit, tuEkvXhlft* 
?t'-AffiHggftffl^T/^->a^ftfTPlg<!:, 

ME/^->S7 , £ftfTPlStfe^T, HffEtt?t*-A 
©»Wffi«tWESft:tOtB^ftCJ;oTWEK3tffi 

t - ^ ± ft wb«^ tr - a wm 'At z> mi ft we 

El/vX MCfEt? t'-Aftllff 3 >^ft 
C. Xy^>^tJ:0ittEa£#Oj(iiiK|HIfl^^->* 



( 3 ) 

3 

%-g\z%?m#m i o cEtoiHififtosi^s. 

\z. xy^>tf\z£Qffimmte<Dmm\zwth/\?->z 
m&tsjimt, Mmwan?->±\zmm*mmirz> 

lit. hlRtffflEJSgLfc^T, h 

*B»*Ji i o K:E*©ttf«a#o«jfi*te. io 

ci»*3«i33 MEi^xhissfc-rsiacDft 
\z, isi5i/-;x uroatsinfi^itsiii, m 

El^X MRtffJfBI/vX hl±fcJ&j&3ftfciWE* 

tommm*. mm^mx^-^z^mmmw^ 
»£. ME« : ?tr-AfliHS«cfii^6nfc« ; Ftf-A 

filftSs t «t S iufB*? H- A £ ©'>& < £ <b ti-f 
n*»-*0^ftftffl^Tff5lll*3Bl 0CEtO**fi 20 

©-ffifc^J 0 #£gBt> L < tt8ffl«**K!W- SttfcltPJft 
tffE^»XT— vte. iWEa#:£^©«ffi£W&®i*j 

* &ifi8 5 B&ftW « (c SE^iJ * ft£ltg:©iSffli§MA ^ 
WE/^->«3tt*fT3i5iac*^T. ffiE£#<Z)[§I 30 
**3i3a-rs«f*I*«9E« J ?lftffi*K:«tOtftUiU, WES 

Haw-rs^ 5 >tfzmm?m$im i o ce«o«* 

[fflfsRE l 6 ] MES^4«#Bav-i7 5Wf§i 

ME^-^MftSff'SlSfcflsftoT. «^t*-A© 
BB» £ j»E«#© @fc £ \z =t D fffE/^ - > v- * 40 
£ffiE2£#0Ne+<&£©{£«m£fcaU 
ME/^->*3t*ff3XSC4s^T, WEffifrfftft 

sriE e. tf— a sjiw-r * :ifc±^T. we 

[»*fll73 WE*3tffi«#flav-^*«, MESff 

jawtfflESffoiatetc «t o frE»3tffi«#fl8v-^ 50 



#M 2000-207738 
4 

©ft«&tB£fi^T. WE«3tffi«#!»V-^0|llC» 
# * 4j> £ AO E£# o HIS * & £ © ffiHT ft £tfc W L , 
1WE/t*->*3fcftfT'5lSK:*^T, WEttBTft* 
*tiE L fcfl* 5 *T t- A £ JB ttf 5 C £ C =k o T. ME 

->mytzfi?mxmi 5 ke«©iw 

[»*S183 WE«Jtft«#!fiv-^*J, jffiEStt 

m±.\zmmzntz&mh%^\$€;<&nwk\z&z>Myirt$ 

-yX'h-DX. WE*JR»*^tt^JfJ«ttfflfES#£ 

[»*«193 tffE&R*SWi£&SM!W*, Au, 
Pt, Mo, W. Sn, RtfPdiDJItfft &'>&<£ 
fctt£o©£JSUc**±j£2-£-r5fflf#JSl 8KB*© 

tt$gJS#©§Sjit27&o 

[f»*3S2 03 ME«3tffid#!iav-^*t. fJESfr 

0 CE«ottf*fi#©«iS*ffi. 
[» #E 2 1 3 ffiEflf tt&tttf. WE^fli/N" * - 
»BE$ftfcS#S®*«aEfij«ft*®K:*Sf H 

£ t «t 0 . wEaaESJR^tfflExw s?^;n»affl^ 

ffiE*Bt^*->ttia«tt#*if«fc 0 &5M*^ 1 0 CE 

*©'lff^fifr©^ig^}*o 

[0 0 0 13 

^ CMJ£ L ItWHn 9 - y-hWfo £ ft fcffif «S#©«ifi 
[0 0 0 23 

KE#©8lff3 Sift. ffi£tES?f£&fttt. /hSTAo 

*§o ^S«&«ftE»H4SBT»SA-Kx^^^ 
H 7-f ^0»»t*^Tf4, 1"TK:iBE»*«*« 3Gb 
its/in' (4. 65Mbit s /mm ! ) 
£B#iSfl{fc3ftT*!5, iBEft«ffi** 1 

0Gbits/in 2 (15. 5Mbits /mm ! ) © 
SMOSfflft^MS n* S £©&$[&8*©ii^l§ 

5t> 5>ft?)o 

[0 0 0 33 CO±"5&»ES*«ft*«Wffi£&T)fcS 
ffi#)#&£LT. 8tftE»«E#R^y H • x^X^ • 
-f >#-7x-X©ttH©rS]±^-->-W!/l/7>tf 

«o«faaffl^«La^sc©ffliit±*«Efi*flEoiRi± 

***tf6ftS. L^L. !-7>7^«^©tiJlO 
ffllfi]*«»E«i*SOiSlni«lRl**#<±lHl0. SB®S 

ajaa^ffl^y K©*fflftK:j:*'boT»s. sift. 
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7 v 7 man * a ^ s / n jt « t, o Ts^-r * c t # pj 

[0 0 0 4] ffl&'W H**i:®J:5&»^h5v*ftjE 

-#S*J - B#J6B«»¥&*6. Vol.20, No. 3, p. 77 10 
1, ( 1 9 9 6) J fcSMBfcrt#**Hw;£ttT^5. H© 

-*77©lj^ -TJ&:to-6ftSCUT3 6 OflE+C -£ 

^yj'lSSSnct^S. 20 
[0 0 0 5] ±IBLfch5y*>^fflU— *fll^. 7F 
U^flfaffi^. ff£7Dy7if^©7°U7*-T-y h 
flfSM^tt. H**]E*k: h 5 y 7±ft£S-f 5 

tf, r«[^, ffi : • -y— hd i }£«©gtt£ 

smj . H*jcffliaa^m9 3@w^«^, 93-5, 

pp.35 ( 1 9 9 6) J KMwSttfcrteKitttf, gffi 

©a-Ft^77 K^-f 7*-c»±, ««5*4;*7&tf«ft 

Ay KftF7<7^fcffl^&A,m ffflOtf-*h7 30 

v 7E®g«ftffl tr>r, F7-f 7*rttft*asnfcH# 

OSKtAyKCiD. h7y*>7ffllJ— 7K 
l^flBRte^, S£7n 7 7«^©E®^fffrnT^ 

yHS. -!*■-# h7y2E»£K£S»3ttfcfta572 
fii-^l;J;o Ttt* fcffilMflfl L ft *« S 7* 'J 7 * - 

[0 0 0 6] b^U *E0U--#h5y*EfcSH* 
fflt^ F7^7fiK:*I^&£nfcH#©8&^\y KC«k 40 

[0 0 0 7] ill;, fl^Csy KfciSEfttt, 8#M 

KSKiaftffilllWMiba^SIBttftff 5± 
IB^STtt, 7"'J7*-?7 hE®ic#<©R#F H ^S-r 
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[0 0 0 8] COttStt, »ftE»B£g«0 h 7 y 2 

afflE*«isi±-r5Hd*s*yc**. 7Vx7©@77fi©F 
5y^Bc*ti«j)n-r*ca:cjinAT, WT©aat=t^T 

t>7"U7*-77 MB»tR-r*«H1II***<&*. T& 
fe-fe, h77^W^l±t5(it*I^A7 KOffiBft 

F7y*>7W-#{f^©1ffig<f^ftEirf37U 

[0 0 0 9] *&. aSr^X^Iftli/jNiftCi^lt 
&5fc©©> fe^tlT3. 5 -f 5 < >?©7C@ 

* v» s t* 7 u 7 * - v y h e®t ^f^«*# < & 

-So £©«fc5&*@7VX7©:ix h/nt-T^^l: 

pbxfc, 7*U7*-Y7 hEftcB-rsn*raa***< 

»»bT^*. 

[0010] »2t, iaa^y Ftmn.mmi&fctcDm 

©7^— >>7\ Rtf. 1^7 FfflSSilt-jHttl: 

[0 0 11] J8HC\y Kfc«fc53Bfttt. s*m 

^-71-XtlOl^^, Kft'sy h*t«»EilflE 
£fc, Si&CK&'Ny Ktt. Silt. K»£B£SBiJ4K: 

[0 0 12] ±E2O0|RIII^tt, l^ttfe, Efth7 

y f*»o«fli»»*«3littttk:^W*, *4 ir»tt h77 
7 ft 4 b 5 1 ^ ^ It MHtf £ b 5 . S 
fi£Oh7V*>^U— JRSWTB, 1^7 F*?h7 7 

7ft^nT^eb7c^©s^(U7:©^atao*^Ta 

ft'sy HOfflH**WbT«r»5. £©fcfe, tJ— 
ffin§ £ £ EWTTttfc < . W YyyC ft^tl 

ns. for, ±e© 

J; 5 1 7 P U 7 * -T y h E^ $ tilt Y 7 v 7 m%V>TMc 

mm^MmzMizt, ^©-y-73 7 □ > h 5 y 7 

[0 0 13] ±E©J;5/J:1^7 HCJ:57'U7*- 
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©«® £7 'J 7*- htt«ffl*fc»*f.5»«tt* 

$gja& k: m a nfcaiattjfM/'? * - > & s ■& s c 

i «fc 0 , »8H£ KJK/f * - > K *f 3 EM; a° * - > 
SataKftlSfttEtt-rsSffi^lB 3 ? 1 0 -4 0 5 4 

hE»Sffif:«fcnH. Be«#0S/NJfc. -<>*-7 

-So 

[0 0 14] 1*H¥lO-4 0 5 4 4*&*fcHJjR;*tt 

To HI 2 (a) t*-r±5C, S®a«/5W 20 

t§. #V>T, !ftatttffH5 1 2iKW^I>l5 1 3 
£XK>3-hfc£0jErteC±O«l!l-rs (HI 2 
(b) ) . HI 2 (c) Hitct^ll, BrSOIH 

ta^^->KW«bfc7* hV7s£ 5 1 4 ft US** hi 
5 1 3\Zi&m2^T±Jj£K)yt5 1 US? 

itt5til2 (d) fcjRf.fc'SK:, RfaoEfliOjA 0 ^ 

Ell 2 (e) CSt±5CAr'ft>5 1 6&i*&ffiH 
fc^T>X-y^>^tj;D, 3tatt»H5 1 2±CW7 
7>M5 1 3*JJgri6StlT^*V»»»*«3U>^^n. 
Sfa-r*3l«tt*«^->5 1 7S, HI 2 (f) © 

[0 0 15] tl^T, ±abfcj;5fc, A-Ff^X 

i?li';fliUmKT, t'yhfiteO. 5//mK(T(:a 
SHi^asnS. M¥l 0-4 0 5 44 40 

± fc 7° U 7 * - T v h 'Ifffiil^ ft EST 5 fC 
*7j[SjT0. 5 MmKTK:t" 

6. HI 2CST7:* hVX^ftfflt^fcT'D-feXTjiCT 
tt. 0. 5 tfmKT03fl«tt»«^^- 

7* hvx^Sffl^fc7°n-feXT1i, A*->2raiffig 
tt«3ti^tffiffl-ra«5 i 5ossfic**<tt#f * so 



[0 0 16] 0. 1 Mm|^TOft»A^->5ilT 

^s^j*©^totLT> m^tr-ABjt****. #© 

ftbOl:, *BI < « 0 £ ^fc**? f- A ftffl v» 5 c t \z J: 

S«0*W*H1 3t^T. «^tt8 2J:»3tt 
W3ftfc* : Fbr--A8 3««i 1 h*-Afi!o^U>X8 4, 
7A°-3^8 6KJ:i3a<ttDC*nT, XYXr-y 
8 8±CEilSnfc*»lItt»8 7±fclS«*n5. ffi 
B5*ttS/t*-><fi«tt5 0 0-2 0 0 0 //m^©IE73 
tttttt (7^-;PH) CA^->x-^#iiJ£tL 7 
4 FflC*s^T««? t*-Afiifig§8 5 (Ccfc 
tf-A8 7±fc-£;£|6]fcj£SU £fc7^ 

FfWiHXYXT-y 8 8C±t) ttflHfc¥fr 
fciSl^&fflKj&f&S-frS. *f t'-A 8 3 ©;£475flte 
a*, XYX'r-5?8 8©iM(i*|fllin«lCXY*|6lT 

urns 7 ±izmta^n^n^\f-A8 3©t*-A 

fttt, €?^8 2 K{Jtt&3n5*8K**7A-'3 1 -V' 8 6 

ftiiirr*JitK:j;o, ki o nmmm<D±^^\zm 

8 1 Sffl^SCtfCtO, VX*H**fi#±fc0. 5 

[0 0 17] ST. HI 4C^*-flfifi#CDil«W 

vyHlWOT b fc ttttttffjgf f * - > ifitetfi a 

Ol«6 2©-» (014t©I«C) ft&TCbfcfe© 
ftHl HI 5 £St"<fc7C, h7?+^ffl 

-tJ— Jpflf-Jt6 2 a, 7l { l/7f«fif6 2b. H4i7P 
y^fllf 6 2 cOf n^ilOl«*«h77i'M ™ 
6 3 KJB#tEJlJ*nT^S. B15KM»T 

©^®$, Mmmt&fc<Dmmz%m2#tc'&\z, 
^ - > c m js-r * rn.it t* <y h n$ - y zw,mmm» \z 

[0 0 18] HI 4*S±tfHl 5fcw1"J;5C. 

->TSSo ^CDotp&SMC/^-^SilSOi 
?f-A}SHSfi5 8 l*ffllr»T^->«7ttUJ:5i 



Sfcl^. fcT, br-Affi*|ffl<r*j»K**»ft. Ell 
6 (al) CST^t, »«tt*«OKtt/^->7 i 

5 5 1 Sifh-A^fS^^]5 5 
LT^^->«3tLJ:5 t?t'-A5 5 2 

ffl<r»*^ttt. 016 (a 2) ®/1*->«#tt*5 5 
3 aCfcSK&tK KffA°^->T-^5 5 1 ch^t< 
ftftoTL*36*n*«*5. 016 (bl) t 

S-fck^t, 5 IS, ffi 

ft'-A5 5 2 bOl$ffl< L, ItT-t-AftffJftft 
ffi«07Kl/^**IB*KUfc»^k:tt, 016 (b2) 

5 5 3 bO±5K!40, RIW*- 
>x-^ 5 5 1 £jfiWft*fcf#a££#-C*«. 
T, »*±</t^->*3tt1-«fcJ6K:tt, Ift'-Af 

* - ym%-f ft t . Bftn#p H wig*ft t> © tft ft n 

^SSn. XY7f-/8 8cDiltt«lK , J7h^*^t* 
H U 7 hft^ftSLC <k 0 , m*.<D%%n& 

[0 0 19] Sfc, 01 4fc*T£5t~, 3fi«tt*K^ 

©T\ m^H-Afiil^T*tt^tf-A£;£gTtft7^ 

■07*-;i/Ki®H«*SL&«;*lHT*<5. 017 

(a) titi^t, aattSBtoattt/t*-^-* 

5 6 2*«2t?07-f-;i/H 5 6 1a, 561 bfc*&** 

F 5 6 1 artO^^->«3ti|»7», XYXf-^lIi 
0ttJ8HttflfttiMKiLT7*-;i/F5 6 1 brt®/t*- 

S»#OS 0^5*10 J: t). XY7.7- 

5?offi«*«e>Ris©aj»c«t 13 , s&s 7-f hwt 

B«ft*-AOg|«»tfn, 017 (b) CjRt 
/t 5 6 3 ©«t 5 7 4-;H*®«JMB 

[0 0 2 0] CCkSfc:. « : Flf-AlSHg«K«tt)« 
[0 0 2 1] m^tf-AJSHSBCft 

»sntxY7f-i'c, $e>[cssv-;n,fex7^ 

riff, ffi: r*pfcr-Afcj;.5fl5«gv** 
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No. 3, p. 909, ( 1 9 9 7) J fcBHSnfcfl 

1 7 5<tmC«/ht:y hft*flEJ:<»l«f ft t ttfifc* 
LT^fto tt»*laHR*-fr5CtOT?€r*x7^tr>H 

7H-AgftSPISTlffl< Tft E £ft < , JSR3f!fflT»g 
J;<A°^->®7 , £ft1-ft^<h^T^fto *tS17 
(b) t^'TJ;'5^7^-;UH©Jt#(c*ttftA°^-> 

HfftfcWT&ft^, T7^-Hfgfi#:±K:^j££ttft 

* - ><d «t *> \z , rc n ± \z mm a ntcfem 

fto 

[0 0 2 2] 0^»i^*ft#1-fttt7t*-Affiliig« 

«EffiBK?f*lHMESHftttl*K:«toT 
-J&SflTeillfcS m^t'-AftlW (ON) 

bfcO. »4^ttflWtb&^ (OFF) J;5CLfeDb 

*il^nfto Cl©7n-feXft01 8CS5f. 01 8 fccfc 
^T, 5 7 4 JiSEiSHttWOIilK^lSl*. 5 7 5 «¥S 

^ifiis^-r. 5 7 2it tmmunifiimmvft 

To 018 (a) «tt»«OJS»/t^- 
>tffiSTftg|5^C'B^t*-A^W$nftJ;5C, * 
^tf-AOfllWOON/OFFft 5 7 3 KST.kSKlIM 
fflifft. «?t*-A©ffilt©ON/OFF©^'f 
5 7 3 £«&fc«H»T3tt«. *»flES^«»^^->ft 

#r*jjra©^*->«#»*5 7 l^ffsnsttTT? 

&ft, i^<5**, XYXf-; xtct0VX^-1f$gfi* 
£¥g£fifc&»j£tfftfMre, lft'-A©,WON 
/OFFi"f5>Wfn5i, 018 (b) ©A^- 
>ffi3t|gH5 7 1 t^fckat, Uyt2til£rtjr-><D 

■aufiVLWuzitbr. m^thxmm<D^.w/mzt^u 
z. t Hflmtn < ft ft fc-ttt*** ft . 

[0 0 2 3] 

»-r ft - 1 «*fi5&»ffi t ft o x ^ ft o 

[0 0 2 4] *5B^tt. ±E»«ft*ftf5fc»k:&* 
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xA*->ftMf a c ioT***«a#o«js*tt 

[0 0 2 5] 

[0 0 2 6] BP #3S9i©m ©«j£fc!&»J&>Stif«Jl 

ffwiiii^stt, s#cD3Eitf-f v^;ntsit^t*f 
J6f a ^ - > * nfc * «fi# * « jfi-j- 4 * 

ST"»^T, lWBS#©S®fc*K*Jfc8rr3Xg£. 10 

-kfcl^X h!ft»T5xa£, UtEl/^MSt 
*U WE^e-AflUBgBtt. MEl/vXhl^ 

£Ba> sttasnssfchr?** 2 ftjiiEi- 
sm^tftagts^fflbT&o, SuEA^->B^*ff 

5l8fc*^T, ME*fk*- A ©{!&&«£ ffiES# 20 

b-A^sii-ra^j^ flUBB^ttmsit «fc o&a 

U tffESjiiif^^S^tLTlfiEl/vXhHtBtiE* 

■ra. 

[0 0 2 7] *5SW©m2 0*ritt^A^5«fffifi 

*#©astT>f y^;n»*fflr^t# 
*f a »j£a * - s hfc*«fi# * « ifif * * 

#Hs-?-£ft»raia<^ mes^s^mes^ 30 

±Cl/i;x HS»i«T5lSi. WEI/ 
5>X HJIft*ft:-AffiligBftffl^TA^->ffftft 

ff^ist, ttiEi^xhsftgi&f axatftwu 

fcffiESfrftSWLT, WEaftOS®t¥ff&ffirtK: 
WESftft^KSi+a^iiXx-:^ t&ESft^Sfr 

KfcHT. MEWf t*-A©ffilttM£MB»#<h©ti 

-A#a«T3i$*j£MiB*?iftaa§fc.fcDftau *tr 

IBaifl«f«l***ibTi»EU^hlKi»E«?t:- 

[0028] ±aa©»ixtt»2©o*ricc«fcntf. « 

^b-AJSBggftffl^TA^->S^ftfT^5^t, 
*f t*- A#«3fcffll#!JBT- ^7 _k£Sil-f 5 B#^J ftS 

* t vxmT tr- a ftssw?- a 5 >^fta»-r a © 
A^->ft, -rnt£<mm&<®tirtrsztifiT!$&. 
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a. 

[0 0 2 9] ±IB®*2©*WJfc*Vvr, WEl^^h 
SffiC|H]flA*->ft»faig£, MEHflA?- 
g t , WEGflflA'^ - nfetfjE*ft©S® t 

[0 0 3 0] Sfctt. ±BOJB2©*lriEC*^T. Mffi 
E*#©SffliclHtaA^->ft^-raxgi 1 WEH 

[0 0 3 1] Sfcfct. ±BB©*2®«j*k:*^t, WE 

Sit*R*ifta-r*XSt, MfBl/vXhHRtffuEU 
v> X M±t»riS*n&WIB#«ftl»if*XSt*3E 

[0 0 3 2] *&, ±EO*lXtt»2 0*dEt*^ 
T, MBttf t-A©!&W&B£MBS&£©ffift$ii!i 
ft, ffiKima'r-$>C±SiWB*#®»»i. IWIB* 

tfiE*^f-A©sai:©^< tt>^rn^-*o^ 

W&SfftXtt^^ tr-AOfi|S]fc«tr)ff&5 0"Tf, A* 

->«3t***ffl±s-&4tt*«Tr*s. iff 

-Affl3ttffiS*ffl LT*«W!MM&fc'>& < "Ta <h A3? 

[0 0 3 3] Sfc, ±EO»lXttJB2 0*JsKK:*^ 

T. IflEWSiXT— HffESffft^©SSi¥fT^ 
ffirtfcfc^TBte&tfWrSM&SttSCitfT*, WE 

«kB&?K WEA^->^ftff^5Xat*3^T, til 

ibs #© 1= <t o x nmuwmim v- * ± ft we 
t a tfsiB-r a b# ft ME^^ttms t «t t> ^ a 

^tf-Aftiwi-a^^ 5 >^ftw*p-r5 e tw^b 

yn-fexftg)$i;<, B**SK:fTJtc5;:t*«TS5. 
[0 0 3 4] Sfc, ±EO*lXJa»2©*(j6K:*^ 
T> WE«Jtffifl#jllT-^SJgfi!S-r5XgK:43V>T, 
5 £ fftE* # © * A ^ - > - ^ ft 

lflEA^->^ftff5Xa(C5feioT, ttft*- 
A©MWtMIB*^©Ilie<h \Z «t 13 filEA^->4 3 ^T 

-^<hMB«^©iHiteff^i©'e«mft^aL 1 taE 
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L&^Stt^t'-AfcHStffSCltfcckoT, jfflEA°* 

[0 0 3 5] £&, ±l3©*lXf4*2fiD*JSjSk:*^ 

1 fc i 0 WBB«3tffiit#!ia V-d; OffilttiaSfio T. 
flHB«3tft t - ^ © mtE#$ * b t MES# <D HI 

* Bl Wf * £ t fc «t -3 T . mfE ft * to ft EE * to 

5t. *«fi!tt«tn«, ±E©/t*->+£ f '7-££J5iJ 

[0 0 3 6] Sfc, ±|BO*lXtt*2 0»^C*Jlr» 
T, «HB«3ttffi«#jHT-^3&t, WB*#iS±C*«[* 30 

itt>t. mft&w»m-?-? t®xMT°mm~Mf&t 40 

[0 0 3 7] $fc, ±B©Sf$U>«fiJE£:fe^T, fflsB 
&H*4W*£6»yto«, Au, Pt. Mo, W, S 

^itS^iWSLH. frfrS&JR (sill) 
[0 0 3 8] Sfc, ±EO*lXJ4»2®*dSC*^ 
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tS. «c*, A*->+tov-££»f£*|£W;, A 

*F f- A <7)1 J: § A * - > * & v- £ oftflW* 

[0 0 3 9] *&, ±E©*lXtt*2eD*riEt*^ 
[0 0 4 0] 

[0 0 4 1] :07X^-fifi#0-iJJ«SHl 4 

[0 0 4 2] 01 4tSt*«6 2 0-8S»T*5«« 
C^WcfcOSHl Ell 5Cw"f ±5 

fc, h77*>^fD-m6 2a, TFWWWfll 
^ 6 2 b , Dy^«f6 2 c fcW£T53tatt* 

R/^->«Jh7yJ^ (RJ^TjI^) 6 3CJi#tlE 

^ £ » l c o & e © $ mmm \z «t ? $ 

[0 0 4 3] *«oa®K:*ftilBaa[att*«;^-> 
ft»ri6l-4^atLT, *%0JTtt1^t*-AffiHSB 

tH^nycm^t*-A8 3««^t*-Afife^l/>X8 4, 
7^-fY8 6fc±t)ilB<tt0t*nT, X77>k>H 

n5o !7XIf>HM-^8 0liXY7f-y8 8± 
CK«SnT*l5, K^8 7S:XY7j[S](Cfe^l!jT-g--5 
i5fc&5Tt>5. tt^8 7±tlW$n5«^t*-A 
8 3©tf-Ag&, *Ttt8 2fctt*&Stlft*«E*^7 
8 6*HSrr*;:tKJ:0. iUOnmgJg© 
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*2&***ttar4Ei©T*S«*fctii«8 9 ftH 

2 LT«*r <5 E 

[0 0 4 4] J^T. S#gStI^j7^-V7Mfi<| 

[0 0 4 5] (%m<DW*m 1)02 £ cfctf 0 3 tt, 

worn i ®*«©#ttfca>frsv;**-f»tts#©«ifi 

*j**^a-fe^JHK:wbfc'b©T?»«. 02&V77- 10 
flMRfi#©i&HBH'C*D. 0 3te02 (a) CSf-/SC 
«*I - I C4SW*VX^-tff*fi#OWflBHTr»*. 

03 (a) ~ (g) tt*n-eHH2 (a) ~ (g) (eft 

[0 0 4 6] *r. 02 (a) , 03 (a) 
\Z, S®ffia^«fr<T¥fitt©&#fc#«tt£frl 1 
©SBC Co«pj5>S&5SH8tt*Rl 2£X^y*y 

[0 0 4 7] 10#fiilTtt3!f?^S 
Ifc^ftffl^SHi**-?****, ^t'-AJtHgBK 20 
«fcoT/^->Jl3tftff5fc«>. 1 

tr-A««fl8»* tit t * t*«tts# 1 1 **#*r<b ii 

£ftKltT'£3„ **JfiO»J|tl5ViTtt, 
[0 0 4 8] $fc, 3IEtt^Jl 1 2 *#aSttS* 1 1 © 

%>©-?&&<. -f*>7>-7V>m 30 

cvds, «>o*fe*afofie**»6fit>nT^*-ftw 

[0 0 4 9] ftttttgR 1 2 tt, V7*Hf «fi#±C 
<, ®W8ttfcm. ttKtttt#ttem 

tor. *<©a«oatttww*ffl^s;:a:39*T*ft. 1* 

*flE***#V>H£J:V». ttfc, 2 0 0 0iHfyl J * 40 

8rX7KTt&5i +#&Kft ftf? 5 £ t ^ 
*m§OT, -jRWfctt. 0. 8fX7R±, ff£ 
L<ttl. 0 f7 7a±Ot»l«»*fttt58tt« 

wakens. 

[0 0 5 0] jfcfc. 02 (b) . 03 (b) t*rJ:3 
7tfeB#M-7-i7 2 1*. SfcSft: 1 1 ©*foifi8fc^ 

9->*bv-!7 2 2 ft, *n*n«»tt»« 1 2 ±K 50 
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[0 0 5 1] g^{ifi#MV-;7 2 1 

2 2©^£J;tf«r£#B©ffiMfflft04 fc 

iMifi-7-?2i}i afiaattt»«/^-> 

[0 0 5 2] H4CjSr<B«ASt£^bfcfeOSH5C 
^r» 0 5K*3V>T, lft»*2jS««T?Sbfc«»*», 

2 7 b«7Fl^7lffg<f-*t, 2 7cttB£ 
ffiflHMBV-*. 2 0aBSffi^8 7 (3$ffl4i5iIS 

1 2**«ianfc*«tta#i i) ©Btefrianr**. 

[0 0 5 3] — ;^->titY-^7 2 2 H @J£ft 
[0 0 5 4] £TFK. H4T**nS«3tffi«#jia-7- 

7 2 1 &M^?->*>b-?->; 2 2 *»j«-ra*sc 

■3V»TRflt4. *r. 3fi«tt»ttl 2±CAufefO 

^ 2 i*±r;2 2*ra«ft»rij-r*. 

tS^tfet^S. V-^ 2 l£«fctf2 2 ©*ffi 

ttAufcESStt* Pt. Mo. W. S 

[0 0 5 5] &ffiftgj|)tl 2±f7-*2 lt$«t^2 2 
ftflMLfdl, 0 2 (c) . 0 3 (c) \Z7jk?£o\z, 
PMMA (jpD*3\>M*2y &£*©SSSR£® 

^tfem^t*-AlSHgB8 1 t*ffi$n7cX7Xt°> 
H^t-^8 0 C«Hf4. KT, -7-7 2 1*3^^2 

t. wmizmwirz. 

[0 0 5 6] Sr*-C, /^->4 3 '^V-7 2 2 ©ft 
■ ft. XYXT-/8 8fcK»L&*»6, ffh'-A8 
3 ft*£ b-tOR Wft'PStt^ft 8 9 T&tBr 5 d 
tCJ:t). ^tiir5 0 ^ffl$nfc/^->4 3 ^V-7 2 
2©firBftPtr5 0 ^t. SffiB^8 7ft0g$it 
T^^->*je*-a:*KO|lI(E+'ij>ft*»*. 177 
>K;i/ ; &-7 8 0 CJ:Dtt}SP|git«4 8 7 ftj9f£©3g0 
/£W-|Hlfi**fc©"5. WA°7->t^T-^2 2©fi 
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*JS©*£JMc*®T. ffi«PittHQttj*&*. &fi 
P. Q*±MOtlCj;t). ttffiHKtt 8 7*«ISIET<5 

8 7 0ll(E*iCfRtO*B*fWffi«Ttl*« : Ftf-AffllS] 
£8 5*ffltr>T*tIEL&*«&, ffiffiHK^8 7 fcft^k' 
-A 8 3SJSWrsciCJ;0. /t*->tfi£>T-£ 2 
2 ©{£«£, lff-A8 3 t±oT/^->i)KSft 10 

[0 0 5 7] tff-A8 3*SfflHK^8 7 KHHWU 
X77.tf>H^ ; E-^8 0TttfltHttft8 7- 

ffi«#!iST-^2 i± ®.t$mu.®8 7&<b 

£tlT^3©T, ifh'-A8 3^B^{4K#H-7-i7 
B#!Sv-£ 2 1 £»fifclxJ:3 if «a«tt*«lrt*- 20 

7tt-Sa«"PI3fitT^*©T, Wt'-A8 3^I 

2 l±*aiflbfcfif*Jft*»tbT. 
SSffA*->x-^fcSt^Tffi?t*-A©ll>f£ON 
»5HttOFFt5. -tO»iW*ia6C*f. HI6 

(a) fcfcHT, 2 0 attftffiHttfi8 7 0HIKCJ;* 
mmijft. 5 3Htft'-A8 3©IM©ON/OFF 
©^< 5 yf. 2 3 tti?f-A«ei#I?-J 

2 i±zmmLtzz.t%$i\iiLfz%fmr&z>. 06 

(a) ©^-f$>^5 3©J:3tt^'f S>mfh'- 30 

6 (b) OJ:53ttl/5?^h^^->ft1»Sii*tT* 
5. «atiK«8 7*«-flLfc6. 8 5 

fflV»T*H8Httfl8 7£H2 (d) t^f ¥S^ft2 0 
btlft'-AO^#y hg©fl-fc*tt»»3li\ ±S£© 
STtyp-tX^i^DjIfo lff-A8 3*»"7-£2 1 
^Siif 5B#^J^»*iLTm?t*-A8 3©MW^^ 
3>^*®»f SCifciO, XYXf-^8 8 Kit) 
»HK^8 7 $lft'-ACX*7 V%<Dfttc\mW) 

«7K-A0JSJWM#rn5Ei& 40 
18:fhA*->©t:y h»ttft«f!BK:«[»!RC-r 5i 

[0 0 5 8] ±^©«3t^P-fe^SttffiifflttfiO^®t 
fr?fc$, IS! (B2 (e) , B3 (e) ) bt, Ar 
-T*>1 6&i*Sffl^fc'f^->Xy5 1 >^j:t*C c t Q, 
Mi!HB'R£JBfirr<5 (H2 (f) , H3 (f) ) . -to 

1 1 casts nt»st4 (0 2 
(g) . 03 (g) ) . znx\ mm-rzMVKDmmn 

1 7 SWrSV^^-fifSfflflc^filStS. 50 
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[0 0 5 9] **Jfia)»ttt*^T. 2± 

tS3tea#!fi-7-^ 2 i*j;rM*->+iiy7-2 2 

2 ftJEMfcLfcfc. f-Agftt^y7 h 1 3 
f**» (02 (c) , 03 (c) #HS) , -7-^7 2 1*3 

2©ftBt*3^Tm^H-Aii^tt^yxh 1 3#«D 

7hl3OiWl/l0KT«L<- J;D»*L 
<ttl/2 OSSfc-rS. Sfc, V-£2 1i5=ktf2 2 
0«fitt, tff-A8 3^V-i7 2 1*5HB2 2S 
ffiSLfciSfc, «?tttti«l8 9*«S««^**WL 
T, flfH-A8 3a*T-*fta»L&Ei*ft»** 

2l#£&2 2ff>mfflt2nm& t ±ifi&£L<, 
£L<&5 AimSflECt*. 
[0 0 6 0] fcfc. lfcfclriTtt, 
SttO+^SBt/'f 2 2 5MLT, ffi 

<i>i©fflft&Bftl£&tiiLfcfr\ ffl*flft&Bfn©t£ 

#{IV-?2 1 ©X>y -^(tfllStftaf <5Hit«tt), S 

[0061] K±©«t5t. **aiio»!Bit*^-r 

tt«K±K:»fcffilI#!IB ±^^->«f'Cf7- 
Igi. 1/yX M» 

•f # >x >y 5P > ^f 5 c i [' «fc 0 ttttttffK/t? - > S 
JBJfcfSlSifcllT, V^^-1f^g#:*$ajfiti, 0 

aoffiBtBBWf ■B^'f 5>^*W«lf*®T, Iff 
-A»3t*ns^^->»«ft, *tffi»ttit4ii 
A^-^-fjT-^i, 

IStt©iU^vx^-'lf $8S^*«ajgfS c i^nlfli^ 
[0 0 6 2] (*M©^II 2 ) 0 7 £ J;tf H 8 tt, 
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1»Sfi#C«aBT*D, 0 8te07 (a) 
«»II-IIC*^a-7X^-fl!f«fi#©»riSBI-C*S. 
08 (a) ~ (g) tt*n*niH7 (a) ~ (g) Cft 

[0 0 6 3] £1". 07 (a) , 08 (a) K^T£5 

4 1 J: IM*- 4 2 10 

[0 0 6 4] «3tfi«#figT-^4 i*5.j:tf/t*->+ 

4 2 ©JBttfc«fcEWgj£-r4ffiB©l¥iffl£B 9 

[0 0 6 5] H9fc*f«*Bftffi*Lfct>CDftiai 0 

«t5fr5VX^-ttf«/^->7?ft0, 27a(ih7 
y*>^ffl-9— Jpfll*. 2 7btt7Kl/*tt«flH», 2 

7 c u '^iwn^nESsns. 
4 i tt*3teffiaMMHv-*, 2 o a\mmmwM% 7 © 

[0 0 6 6] /^->4' l tY-^4 2H, HI(E» 

»tt*#-rs«3tffiii#ji8-7-^ 4 1 ©HteaHWiffc 

[0067] 07 (a) , 08 (a) T»Sn*«3tffi 
g#i8V-i7 4 l:fe,klM*-> + £>V-*4 2tt, ± 30 
fSjg 1 ©**©»IBK:*^TttA u & fOfi^JBfc «fc D 

[0 0 6 8] #8ffiSfr 3 1 ±ClMi#I?-^ 4 
1 * Wv-i? 4 2 S^tyfcft, 0 7 
(b) , 08 (b) \Z*T£v\Z, PMMA (jRU/? 

5>*h3 3ftaStft#b. BlCSlfclff-AlS 
HSH8 1 t*ffi$nfeX7^tf>F;P ; E-^8 0t« 

— £ 4 1 ^OW-^'frV-i' 4 2 fcffl^THffSO 

[0 0 6 9] /t*->>f»&T-dM 2 ©ft 

KOHIIEt^iOtBWWffiltl'nft. ±!S!g 1 ©ftj&S© 
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[0070] m\\**%m<oim\zmzn9-->x 

T, 2 0 attttffllitt^8 7©@<EK:J:«SHft*|Rl, 5 
4!ilff-A8 3OlM©0N/0FFC^-f 3 >^ 
TfeS, 01 l tw-4-«t5K:, lfh-A8 3 4«I 
Rft8 7fcflHWb&#&x7;*e>}*Jl' : E-*8 0t=t 
•3T-£Jfian?llHE#fiJ2 0 aOlfi]€rK:lHl«$-a:5t. 
*t>&<* : Ftf-A8 3tt«3tfl[«#!igT-^4 1±£ 
Sia-r5o SEJSHK»8 7*»6fi»bT<4KSrt : Ftt 

HftEitm^ftHii&s 9 tj:t)*a*nT^4©T, * 

fk'-A8 3d«B3ttffi«#JIHv-^4 l±£®i®bfc;i 

-A 8 3©fl8lt*OFF-rS (01 1 ©5 4 a) . U9t 

©aSMffiSKttT* 0 . flottSSHtttt 8 7 tt-g» 
an?HHEbTV>5©T?, lfk*-A8 3 #*3fcffi«#JIB 

ttt^tf-A8 3©!$&£ONl-£ (EH 5 4 b) . & 

urn? ^ziMfam j, \z£ d ; a° g - >gj rr^gg_ 

^«©^H-A°^->x-^-2-8 t^feitT«?t*-A8 

3 &*5\z-*T)mz±m:z> mm 5 4 c ) . iirr&© 
a°^- >mmmr bfc t- a 8 3 o f 

Ff* (1*105 4 d) . KT, *iIKS8 7^-flt 

^->I«^7t5. XY7f-i?8 8*ffl 

^T«*fiHttfl8 7SH7 (c) C^f*g^|fil2 Ob 

l:lh77^m»St, ±f2©if7t7n-fex£§£ 
Dilf ^ifc«t»3. tt$Hftftft8 7 _h©T^T©A^- 

[0 0 7 1] ±5!EO«3te^n-fe^ftttfflHttW8 7©£ 
Stffofcft, 1^*1*3 3£SHfebT, CF.&i'O 

^it«fc0 (07 (d) , 08 (d) ) , [H]«l#£^ 
fiTTS (0 7 (e) , 08 (e) ) . ft*. KIi&JBtt© 
#j£fc;fe^Ttt, W, 1 0*JfiO»«Tffl^fcA r 

[0 0 7 2] l3i!!i»«S»j«bfc«K:#«tta#3 1± 
3 l±CCo#*»6ft5!jl«tt»«3 2*X/Vy^'J> 
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7 (f) , 08 (f) ) . CMP (^rS*;M 

nfc«fc(3. #»tt3E#3 lC»^bfc|H103gtt©5-6IH 

3 7 **1-*TX*-tt#fifle#£dS"t* 
(07 (g) , M8 (g) ) . 

[0 0 7 3] **W®#«fc*<r>T, 3 1± 10 

3 3*»*1"536« (0 7 (b) , 0 8 (b) W , #f 
*««^»&K:tt, Hl^t*-A!iftttl/vXh3 3#SK 

US>*h3 30JP*0 1/l 0£JnF**8FSL<, J:0» 
SKB1/2 0g*K:T5. £fc, i®IE». «?tf 

-A8 3*«i (•?-?) *aiabfct*c, swi^* 20 

m#g8 9#K*M*P*fctHLT. m^t*-A8 3^T- 
10iB2/imK±* 1 »SK. 
[0 0 7 4] *il©fl2ti5^Tll 0 7 & 

JBfi&LT*? If-AJtiBgllfc &z>TKjr->*ft • S 

tt»«ts*ab&*«, Bfar *^^->©M«tt*it* 30 

sm&mm t £i&sir * c t c * -o x mm? &®m 
nm/w &z.tnfi-?$z. 

■Dx/w-ymyt • s«i*fT-3fc»t3fiattsi«i*ita 

tt»«/^->ft»ricf 40 
[0 0 7 5] £*±<DJ;3fc, **l©fl2 fcjfc^T 

±\zwa/*?->*Mi&?2>xmt. wart9->$j» 



0, v**H*«ii#*«jfi-r<&. ^ots, gft&« 
So $fc. A*->«Ny?-*£, hues 

■ar«c*«6^^->*3fr5IK©ll(E*^t©ffi^ffi|t-r 

A ^ v * * — tflgjift $ Kjftf 5 z. t ifi bJ ffi t fc 5 . 
[0 0 7 6] Sfc, BllCwl/fciiC. a°*->^ 

7 7^m 2 0 b^^mmwu^m^ 

*tt*iai±s-&ftct*«T**. nm<DMM2\z 

*^T*JISOJg« 1 TfSJBJ Lfc0 6 Kwf«3tt*ftfta 
[0 0 7 7] &£. **«0»*2fc45^Ttt. 

ttW*tet«tntf. a°^->4j^-7 4 2 te^g-es 

So 

[0 0 7 8] 
[0ffiOffl*^Ei5JHJ] 

[01] *asojgiBi*«fct;2CA^s« : fi;-Ais 
[0 2] *«©»ttik:!6»*»*v^^-ttf«a{*:o« 

[0 3] *JKO»ttlt*»*»*T^^-tff*fi#:0|l 

[04] iWIl C^SBJtffiB^V-^R 
A - 2 OEB ^HSW CST¥M0 
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